A mathematical model was defined to characterize the association between reading comprehension and mathematical competence in high school students aspiring to engineering careers at the University of the Guajira. The sample consisted of five hundred (500) students from grades six to eleven in the year 2017. The BECOMA and the Reading Comprehension Assessment Model were the instruments used to collect the information and its reliability was made through Cronbach's Alpha. The mathematical model was developed by linear regression between the variables of reading comprehension and mathematical competence for high school students with aged between 14 and 22 years. The mathematical model that best fitted the sample data was the reciprocal of natural y-logarithm of x with high statistical significance (p = 0.000), confidence level of 95%, correlation coefficient R = -0.993899 and determination of R 2 = 98.7834%. The Homocedasticity of the data was verified by the F-Fisher test (p = 0.4032241), the normality by Shapiro-Wilk (p = 0.777541) and the independence of the residues by Durbin-Watson (p = 0.3149).
Introduction
For Barrón (2000) , Tobón (2006) and Yániz (2008) the competency-based education must develop in the student, specific disciplinary competence, that allow it to adjust to the requirements of society, context and work environment. In this sense, the student must develop knowledge competences related to reading, writing, language and arithmetic logic; professional competence related to the skills and values associated with the work environment and technical competencies related to skills and dexterities in the specialized field. The development of these competences will allow the student to perform in the context with suitability and quality 1, 2, 3. For Fandiño (2006) 4, The Mathematical competence involves aspects such as know-how, desire to do, volition, attitude and it is identified when the student observes, interprets and behaves with mathematical sense. In the same sense D'Amore, Godino and Fandiño (2008) 5 consider mathematical competence as a complex concept that is dynamic and involves components that relate endogenous domain (concepts, contents, mathematical objects) with the social utility of mathematics. In addition, it involves cognitive, metacognitive and pragmatic aspects for use in specific sociocultural contexts. For Solar et. al (2014) , Mathematical competences imply mathematical reasoning and the capacitance to understand, argue, solve and communicate mathematical thinking of oral form and written 6. For Díaz Barriga and Hernández (2002) the students advances the processes of reading comprehension using the required cognitive resources such as schemas, text markers, skills, psycholinguistic strategies, format markers and strategies that allow you to reconstruct representations corresponding to the meanings set by the author in the book or text. In addition-the reader-for proper understanding of the text, you should seek to expand it by making your own interpretations, inferences and conclusions in way that allows you to delve into aspects or topics in which the author of the text wants to convey 7. Authors such as Garner and Reis (1981) consider that students do not reach to foresee measures to self-regulate their processes of reading comprehension or supervision, since they are not conscious of the obstacles that are encountered during the process of reading texts 8. In accordance with the approaches of Paris and Paris (2003) the skill to perform successfully in the educational and social field is articulated to the relevance of the student's reading comprehension in their academic process 9. For Cain (2003, 2010 ) the decoding of the elements of the text does not assure the students' reading comprehension. In this sense, the skills acquired by them at the different levels ensures their academic success 10, 11. For Solar (2009) and Solar et. al (2012) the model of mathematical competence is presented as a pedagogical strategy that allows to articulate the curricular contents, mathematical processes and the expectations of learning making use of the levels of complexity 12,13. For Hitt (1998) the solution of context problems through mathematical modeling procedures should be used as a new pedagogical strategy for students to develop solid learning processes and that allow them to recognize the connection between the different areas of knowledge with mathematics 14. In this project, a probabilistic mathematical model was developed that characterized the association between reading comprehension and mathematical competence in high school students aspiring to engineering careers at the University of the Guajira, using the instruments BECOMA (Battery of evaluation of the mathematical competence) and reading Comprehension designed by García (2018) and Véliz (1993,2011 ) 15,16,17.
Materials and Methods
Population and sample size: The population of students who participated in the study was of 500 students. The sample calculated according to equation (1), were 217 students distributed as follows: students from sixth to ninth grade (44 students from the Latin Gymnasium school in the city of Riohacha (Guajira) -Colombia) and ninth to eleven (173 students from other educational institutions of Riohacha (Guajira) -Colombia). The participating students entered the engineering programs: Civil, Environmental, Industrial, Mechanical and Systems. Of the total 60% were men and 40% women. The ages of the students participating in the study were between 14 to 16 (sixth to ninth grades) and 16 to 22 (ninth to eleventh grades). For populations smaller than 100,000 individuals, the sample is calculated by equation (1) (1) N: Number of population elements; n: Number of elements that the sample must have; e: Error allowed; σ: Level of confidence; p: Probability that an element is selected (50% estimated); q: Probability that an element is not selected (q = p). Variables, phases, instruments and reliability of the test: The variables used in the research were classified into two (2) categories (independent and dependent): a) Independent variables: Mathematical competence. b) Dependent variable: Reading comprehension. Phases: In the first, the average scores by age, obtained by the students in each of the tests (Mathematical competence and reading comprehension), were tabulated. In the second, the data collected was adjusted by calculating the average of the scores obtained by student age. In the third, we determined the most appropriate mathematical model for the data, making a linear regression and choosing the adjusted mathematical model with the higher coefficient of determination R 2 , better statistical significance and less error. To determine the reliability of the tests the internal consistency was determined using the Cronbach Alpha. Instruments: The instruments used in the research are: The first is the instrument designed by García (2018) called BECOMA (Mathematical competence assessment battery) adapted to the needs of the research 15. This instrument handles the following dimensions: mathematical interpretation (5 items), mental calculation (6 items), geometric properties (2 items), numerical logical series (6 items), discovering algorithms (2 items), conventional units (6 items), logical series of figures (3 items), invention of problems (4 items). The second is the instrument designed to assess reading comprehension according to the Reading Comprehension Assessment Model of Véliz (1993, 2011 ) which assesses three (3) dimensions of reading comprehension: The first, called textual comprehension (7 indicators), evaluates the textual comprehension that measures the skill to solve tasks in the different levels of the textual organization. The second, called pragmatic understanding (4 indicators), assesses the skill to relate text and context both immediately and culturally. The third, called critical comprehension (4 indicators), assesses the critical capacity of the reader making use of metacognitive and reflective elements 16, 17. Reliability of the test:a) Degree of association between variables: To determine the degree of association between the variables, a linear regression was made using the Statgraphics Centurion XVI software and considering the coefficients of determination and correlation. b) Independence of Residuals: To assess the independence (non-autocorrelation) of the residuals, Durbin-Watson was calculated [19] . This independence is checked with the p-value, provided that it assumes values above 0.05 (p>0.05) c) Homocedasticity: This test was assessed using Fisher's F statistics [20] . d) Normality of the residuals: to verify that the residual is part of a normal distribution, the statistical test of Shapiro-wilk was applied [21] where the p-value must be greater than 0.05 (p> 0.05) to guarantee normality. Mathematical Model: The mathematical model that is proposed, aims to identify the association between the variables: Mathematical competence-reading comprehension, characterizing them by means of an equation where reading comprehension is studied as a function of the student's mathematical competence [22] . The independent variable will be identified as follows: Mathematical competence (M); while the dependent as: reading comprehension (L). In this way: x: mathematical competence by age (M/A); while y: reading comprehension by age (L/A). Reciprocal of y-lnx because it was, between different models, the one with the highest coefficient of determination and correlation. Likewise, the model has both the intercept and the slope of the line with statistical significance (p <0.05). Next, these statistical parameters are shown in Table 3 . Figure 1 . Table 4 shows the prediction (forecast) and confidence limits for the adjusted model and the real variables M/A (x) and L/A (y).
Simple Regression Statistics (MS-CS)

Results and Discussion:
The reliability of the instruments was evaluated using Cronbach's Alpha 23 (reliability) (α) which yielded the following results: BECOMA: 0.81 and Reading Comprehension Assessment Model: 0.84. These values of Alpha indicate good levels of internal consistency for each of the instruments. The linear mathematical model of Table 2 is not chosen because one of the coefficients has no statistical significance (Intercept (P-value) = 0.7354, p> 0.05). For this reason and after By replacing the data of Table 3 , in equation 2, we find the mathematical equation adjusted for the model after making the corresponding mathematical replacements and taking into account equations 3, 4, 5. In this way, the probabilistic mathematical (6) indicates that the relationship between Mathematical Competence and the levels of reading comprehension of aspiring students at the University of the Guajira is not linear. This can be observed in detail in Figure 2 which corresponds to the graph of equation (6) where In Table 3 , when observing the values of p (statistical significance: p <0.05) we observed that there is important statistical significance between the reciprocal of y (L/ A) and the natural logarithm of x (M /A). The statistical significance between the mathematical competence and the reading comprehension allows to infer that the aspiring student to carrers of engineering in the University of the Guajira is a student who possess qualities such as attitude, know-how, desire to do, good observer, able to interpret texts and that has a behavior with mathematical sense according to what was raised by Fandiño (2006) 4. In the same way it was possible to verify that these students present endogenous domain associated with reading comprehension processes which has allowed them to understand the social utility of mathematics as well as suggested by D'Amore, Godino and Fandiño (2008) 5. On the other hand, are met the approaches of Solar et. al (2014) since the mathematical competences of these students helps them to have a successful mathematical reasoning besides having the ability to understand, argue, solve and communicate in a way orally and written the different types of thoughts associated with reading comprehension and to mathematics 6. The results also allow us to infer that these students achieve good reading comprehension processes due to the efficient use of cognitive resources associated with mathematics such as schemas, textual markers, psycholinguistic strategies among others, that allow you to make representations of the meanings stated in the texts or workbooks as it proposes Diaz Barriga (2002) 7. On the other hand, it was possible to verify the statements of Garner and Reis (1981) 8 since these students are not able to define strategies to self-regulate their processes of supervision or reading comprehension, thus just as they are not able to detect the obstacles that are presented to them during the process of reading comprehension despite having mathematical competence. Also reaching high levels of reading comprehension in students implies that they possess -regularly-good mathematical competence. This has allowed them to perform successfully in the educational and social field and in the future in their academic processes at the University as Paris and Paris propose (2003) 9. Also, in the present study it was not possible to verify the affirmations of Cain (2003 Cain ( ,2010 since it was not possible to verify if the students decoded or not, elements of the text in study 10,11. On the other hand, this study allowed to present this mathematical model as a pedagogical strategy with certain level of complexity as it proposes Solar (2009) and Solar et. al (2012) 12,13. Finally, it was possible to identify that mathematical modeling can be used as a new strategy to understand context problems as it proposes Hitt (1998) 14. This project has allowed to provide some explanation to a problem of the context related to the ability of students to develop reading comprehension based on mathematical competence. That is, a student who has good mathematical skills is much more likely to reach good levels of reading comprehension. Additionally, these results show that there is the possibility of defining strategies aimed at consolidating mathematical competences of the aspiring students to the University of the Guajira and so after being in the academic process they can reach good levels of reading comprehension. By making an analysis of Figure 2 it is possible to identify a critical point associated with the vertical asymptote in approximately x = 8.51. At this point, the processes of reading comprehension rise sharply by the left and down sharply by the right. That is, not necessarily a student with mathematical competence will reach acceptable levels of reading comprehension, which could be due to intrinsic factors of the same student. On the other hand, if we look at the data in Table 1 , we realize that the range of values for x does not reach 8,515 and the maximum value for x in the present study was 3.76. In other words, the only way to achieve this value is for the student to obtain the highest score (100 points) and be approximately 12 years old, which would be very unlikely. Table 4 shows the forecast values for L/A using the adjusted model: inverse of y-lnx. We also observe the confidence and prediction intervals in Figure 1 for x = 2.39 and x = 3.76. This means that by applying the test again to aspiring students of engineering careers, we will obtain, for the first measure (x = 2.39) prediction limits between 2.164 and 2.344 and confidence limits between 2.204 and 2.298. The same for the second prediction (x = 3.76) where the prediction limits will be 3,291 and 3,731 and the confidence limits 3,385 and 3,617. That is, the scores obtained in another similar study will be found in the aforementioned ranges.
Conclusion
There is statistical significance between reading comprehension and mathematical competence of high school students aspiring to careers of engineering at the University of the Guajira at a 95% confidence level according to the developed mathematical model, which has a correlation coefficient of -0.993899 and a coefficient of determination of 98.7834%. That is, 98.7834% of the changes in the reading comprehension of these aspiring students of engineering careers, can be explained by the changes that occur in their mathematical competences probably due to the cognitive, metacognitive, interpretative and inferential abilities developed in them by mathematics. The mathematical model developed can be used to make predictions of future measurements that are outside the values in Table 1 . It is not possible for aspiring students of engineering careers at the University of the Guajira to reach the critical value at x = 8.515, that is, it is very unlikely that these students enter the university at the age of 12 unless they are special advanced students with high intellectual coefficients. However, it would be important to strengthen reading Comprehension and Mathematical Competence of these students, starting at this age (12 years), in order to prepare them for admission to the University. This, so that within 4 or 5 years, being university students and with these consolidated competences, they can easily reach their university academic goals.
